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[JP,2000-071611,A] 

S The record sheet for electric coagulation printing characterized by preparing an organic 
Lading material layer between a base material and a surface coating layer in the record sheet for 
electric coagulation printing which prepared the surface coating layer which uses a loadmg matenal 
and adhesives as a principal component on the base material. 

[Claim 2] The record sheet for electric coagulation printing according to claim 1 charactenzed by 
said organic loading material being an organic loading material which has hollow structure. 
fClaim 3] The record sheet for electric coagulation printing according to claim 1 wrth winch the 
,oading material in a surface coating layer is characterized by being at least one or more krnds m 
synthetic amorphous silica, a silica sol, colloidal silica, an aluminum hydroxide, a colloidal alumma, 
alumina sol, boehmite, pseudo-boehmite, and an organic loading matenal. 

.Claim 41 The record sheet according to claim 1 for electric coagulation printing whose ratro contact 
when asking from the absorption curve of the pure water by the dynamic scan liquid absorption 
me ter at which it got wet, and time amount put 15 or less mses with -1/2 or more 5 ml m2s and a 
specular reflection mold smoothness sensor, the absorption coefficient put the pressure of 40kg/cm2, 
and it measured with the beam of light with a wavelength of 0.5 micrometers is 40% or more. 
[Detailed Description of the Invention] 

[Zd of the invention] This invention forms the ink layer showing the image which consists of a 
desired alphabetic character, drawing, etc. on the cylinder which forms an electrode using the mk 
solidified by electric charge, and relates to the printing method which makes a record sheet .mpnnt 
this ink layer with a pressure, i.e., the record sheet used for electric coagulation print processes. 

pTcliption of the Prior Art] electric coagulation print processes - being related - Unite. I States 
atent No. 3,892,645 - said - it is indicated by No. 4,555,320, No. 4,764,264, this No. 
504688 [ four to ] official report, etc., and it is the description that the ink used for this ,s ,nk of a 
drainage system. The presentation is water and an electrolysis target from the macromolecule 
fusibility electrolyte, and coloring agent of freezing characteristic. In electrolysis, the grant 
molecules of freezing characteristic are albumin, gelatin, casein, agar, polyacryhc acid, 
polyacrylamide, polyvinyl alcohol, etc., and fusibility electrolytes are a lithium chloride, a sodnrm 
chloride, a calcium chloride, potassium chloride, a nickel chloride, a copper chloride, magnesium 

sulfate, etc. . , 

r0003] The fundamental structure of electric coagulation print processes is as follows. If the ink 
layer of the above-mentioned presentation makes inter-electrode generate the potential difference in 
the condition of having been inserted between positive-negative poles, the coagulation of colled and 




adhesion in the anode plate of the coagulation colloid will take place. This coagulation is coloring 
coagulation which takes place where the coloring agent in ink is included, and can perform record to 
the record sheet of the image of arbitration by arranging this coloring coagulation colloid suitably by 
being able to reproduce the image of arbitration and imprinting the reproduced image to a record 
sheet by a certain approach. 

[0004] The configuration of the printing machine using electric coagulation print processes is briefly 
explained with reference to attached drawing 1 , although indicated in detail by ****** No. 504688 
[ four to ] shown above. Drawing 1 is what showed roughly the configuration of the printing 
machine which forms the image of one color and is imprinted to a record sheet, and, in the case of 
process printing, constitutes one set of a printing machine by putting the same equipment in a row 
two or more sets. In drawing 1 , a sign 1 is the cylinder of the metal which works as a positive 
electrode, for example, is made from an inactive metal electrically [ stainless steel etc. ]. It insulates 
with this anode plate 1, the cathode which became independent, respectively is arranged on the 
cylindrical box 2, and the ink injected from the ink injection machine 3 fills between two electrodes. 
Drawing rotates continuously clockwise and an anode plate 1 makes the coagulation colloid section 
and the non-solidifying ink section by producing the potential difference intermittently between 
cathode 2 in the ink which fills between two electrodes. Coagulation colloid has adhered to the 
anode plate 1, and only non-solidifying ink is alternatively removed from on an anode plate with the 
wiper shown with a sign 4. 

[0005] On the anode plate 1, the pressure welding of the press roll 5 is carried out, and it is fed with 
a record sheet 6 among the both. Therefore, the coagulation colloid section supported on the 
peripheral surface of a press roll 5 arrives at the location of a press roll 5 with rotation of an anode 
plate 1, and a contact imprint is carried out on a record sheet 6. The press roll 5 at this time and the 
nip pressure between anode plates 1 are 30 - 50 kg/cm. In addition, rotation is continued further, it is 
cleaned with cleaning equipment 7, corrosion inhibitor is further applied with the corrosion inhibitor 
coater 8, and 1 cycle completes the anode plate 1 after an imprint. 

[0006] If these print processes are compared with the conventional printing method, for example, 
offset printing, Toppan Printing, screen-stencil, gravure, etc., as for big difference, it will be 
mentioned that electric coagulation print processes enter under the category of the so-called 
"version-less printing." Since "version-less printing" does not need a platemaking process to a large 
thing with the rate of the platemaking costs which the process which raises a version in the 
conventional printing method is indispensable, and are occupied to the cost price per printed matter 
remarkable although there are many advantages of "version-less printing" In that platemaking costs 
do not start and the conventional "printing with a version", while printing the same printed matter, it 
is high-speed, but Since it is the method which reads the data sent from a computer by "version-less 
printing" each time to the preparation for changing to the different printing section (versions being 
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,0011, .his invenrion pe.son Co. proposed ,h« mcord shee, sni,ab,e fo, e.eCric coagnMmn p„. ring 
by 1P10-131091.A. EspeciaHy ,he pmperty manned of .he f»„ c„,„, mco.d shee, fo, e.ec.nc 
dgnfcrion prinring indica.ed ,ha, ,.,io conl.c. when asking f.om .he abso^.ion cmve of 
Wat!, by ,he dynamic scan hqnid absorprion mete, a, which i, go, we,, and rime amoun, p», 15 - 
less mses wi.h o, mom 10 mhn.2,1/2, and a »pec»,„ mflecrion mold smegmas se^he 
nhsmpri.n coeff.cien, pn, ,he p.essnm of 40kg/c„2, and i, measnmd wi.h ,he beam of hgh. w„h 
wavelength of 0.5 mtoomelers was 40% o, more. 

,00,2, Mnmove„ in .„= caring .ype case, ,he coa.ing ,aye, oonnis.ed of a lonmng m,.e,,a, 
dhesL, and the rnrio of adbesives showed ,ha, ,he average specific sn.face a«a o, ,he to.a 
,„,ding m„eria, in ,0 - 60 weigh, section and a coa.ing Lye, wns I .be ave.ag. o„ nbao-pric of 
mom ,ban 10m2/g and .he ,o,a, handing m.-eria, , 40m, , lOOg o, mom in a BET adso^rion me.hod 
to the loading material 100 weight section. 



[0013] this invention person etc. advanced examination further and proposed to Japanese Patent 
Application No. 10-13391 about the record sheet with which an image fits electric coagulation 
printing which is high gloss. It was further shown as the requirement that the Beck smoothness of a 
record sheet is 300 seconds or more. 
[0014] 

[Problem(s) to be Solved by the Invention] This invention makes it a technical problem to offer the 
record sheet for electric coagulation printing for obtaining ink coloring concentration further more 
higher than the conventional technique. 
[0015] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, as a result of 
inquiring wholeheartedly, by preparing the layer using the cushioning properties of an organic 
loading material between a base material and a surface coating layer, this invention person etc. finds 
out that the ink coloring concentration of the image after printing becomes higher, and came to 
complete this invention. 

[0016] That is, the record sheet for electric coagulation printing of this invention is characterized by 
preparing an organic loading material layer between a base material and a surface coating layer in 
the record sheet for electric coagulation printing which prepared the surface coating layer which uses 
a loading material and adhesives as a principal component on the base material. 

[0017] As for the organic loading material of the above-mentioned organic loading material layer, it 
is desirable that it is the organic loading material which has hollow structure. 

[0018] As for the loading material in a surface coating layer, it is desirable that they are at least one 
or more kinds in synthetic amorphous silica, a silica sol, colloidal silica, an aluminum hydroxide, a 
colloidal alumina, alumina sol, boehmite, pseudo-boehmite, and an organic loading material. 
[0019] As for ratio contact when asking from the absorption curve of the pure water by the dynamic 
scan liquid absorption meter of the above-mentioned record sheet for electric coagulation printing at 
which it got wet, and time amount put 15 or less mses with -1/2 or more 5 ml/m2s and a specular 
reflection mold smoothness sensor, the absorption coefficient put the pressure of 40kg/cm2, and it 
measured with the beam of light with a wavelength of 0.5 micrometers, it is desirable that it is 40% 
or more. 
[0020] 

[Embodiment of the Invention] It mainly consists of synthetic resin, for example, acrylonitrile- 
butadiene-styrene copolymer, a styrene acrylonitrile copolymer, a styrene-acrylic copolymer, 
polypropylene resin, acrylic resin, vinyl chloride resin, vinylidene chloride resin, a vinyl copolymer, 
urea formalin resin, etc. are mentioned, and the organic loading material which can be used for the 
organic loading material layer of this invention can use a commercial item. 

[0021] The organic loading material of the stability after pressure release is also good, and its 



cushioning properties are [ that it is rich in elasticity and easy to deform easily ] higher than an 
inorganic loading material. For this reason, in case the pressurization imprint of the ink which 
consists of coagulation colloid is carried out to a record sheet, it is thought that the high smooth 
nature of a record sheet is obtained and the high rate of an ink imprint and the high ink coloring 
concentration of an image are obtained. 

[0022] It is more desirable for the hollow organic loading material which has hollow structure to be 
in the organic loading material which can raise cushioning properties more, and to use this. The 
organic loading material which has hollow structure consists of a shell and the gas fullness section, 
the thing of the spherule whose mean particle diameter is 0.5-6 micrometers and whose bore is 0.5 to 
0.9 times the outer diameter is in use, for example, hollow organic loading materials, such as a 
styrene-acrylic copolymer or a styrene acrylonitrile copolymer, are mentioned. 

[0023] Although the loading material which the organic loading material which has hollow structure 
was manufactured as a water-soluble De Dis version, and was distributed in the water solution is in 
the condition which was full of water, since the water is dispersed in a shell and filled with the 
interior with air after desiccation, cushioning properties increase that it is easy to deform still more 
easily compared with the type of non-hollow. 

[0024] Adhesives are good to the organic loading material 100 weight section at addition of the 3 - 
200 weight section. If the reinforcement of an organic loading material layer is not enough in their 
being under 3 weight sections and the 200 weight sections are exceeded, in process printing, the rate 
of an imprint of the ink after 2 amorous glance will worsen. 

[0025] Adhesives can use a well-known thing, for example, use polyvinyl alcohol and its 
denaturation object, starch and its denaturation object, casein, NR, SBR and NBR, acrylic resin, 
urethane system resin, etc. as independent, two or more kind mixing, or a copolymer. At this time, 
assistants for coating, such as a defoaming agent, a thickener, a cross linking agent, a deck- 
watertight-luminaire-ized agent, and antiseptics, can be used if needed. 

[0026] Although an organic loading material layer consists of an organic loading material and 
adhesives, an inorganic loading material may be used together in the range which does not check the 
engine performance. 

[0027] Clay, a kaolin, precipitated calcium carbonate, whiting, a titanium dioxide, synthetic 
amorphous silica, colloidal silica, diatomaceous earth, aluminum silicate, a calcium silicate, an 
aluminum hydroxide, alumina sol, a colloidal alumina, boehmite, pseudo-boehmite, etc. are 
mentioned to the inorganic loading material used together by the organic loading material layer, and 
it is****. 

[0028] Although the amount of coating of 0.5 g/m [ two or more ] of an organic loading material 
layer is enough if there is in order to demonstrate the above-mentioned effectiveness, it is desirable 
that it is 1 g/m2. 




[0029] A surface coating layer consists of a loading material and adhesives. 

[0030] In the loading material used for a surface coating layer, clay, a kaolin, precipitated calcium 
carbonate, Whiting, a titanium dioxide, synthetic amorphous silica, a silica sol, Colloidal silica, 
diatomaceous earth, aluminum silicate, a calcium silicate, an aluminum hydroxide, An inorganic 
loading material and polypropylene systems, such as alumina sol, a colloidal alumina, boehmite, and 
pseudo-boehmite, independent in organic loading materials, such as a polyester system, a 
polystyrene system, a styrene-butadiene system, styrene-acrylic, and acrylic (meta), — or, although it 
can mix and use The synthetic amorphous silica from the height of absorptance and an absorption 
property, a silica sol, The inorganic loading material of colloidal silica, an aluminum hydroxide, 
alumina sol, a colloidal alumina, alumina sol, boehmite, and pseudo-boehmite and styrene-acrylic, 
and an acrylic (meta) organic loading material are used preferably. 

[0031] When using especially a silica sol, it is desirable for spherical colloidal silica to connect and 
to have the shape of a long-chain rosary or that they are these branched configurations, that it is the 
crooked configuration, or that it is a pearl necklace-like. As a still more desirable configuration, 
spherical colloidal silica with a particle size of 10-50nm can mention what was combined in the 
shape of [ of die length with a die length of 50-400nm ] a pearl necklace. These silica sols can be 
manufactured by the approach indicated by for example, the patent No. 2803134 official report. 
[0032] Well-known adhesives can be used for a surface coating layer, for example, polyvinyl alcohol 
and its denaturation object, starch and its denaturation object, casein, NR, SBR and NBR, acrylic 
resin, urethane system resin, etc. are used as independent, two or more kind mixing, or a copolymer. 
At this time, assistants for coating, such as a defoaming agent, a thickener, a cross linking agent, a 
deck-watertight-luminaire-ized agent, antiseptics, and a wetting agent, can be used if needed. 
[0033] Under the present circumstances, adhesives are 3-60 weight ************ t Q the loading 
material 100 weight section. Under in 3 weight sections, if the reinforcement of a surface coating 
layer is not enough, causes troubles, such as surface coating layer destruction at the time of the 
contact imprint of ink, and exceeds 60 weight sections, in the case of process printing, the rate of an 
imprint of the ink after 2 amorous glance will worsen. 

[0034] Agitators, such as various mixers, a kneader, and a ball mill, can be suitably used for 
preparation of the coating liquid of an organic loading material layer and a surface coating layer 
according to the presentation of coating liquid. 

[0035] Coating is carried out to a base material at the order of an organic loading material layer and 
a surface coating layer, and they can carry out coating to both sides or one side of a base material. As 
the means, various well-known coating equipments, such as an air knife coater, a gravure coating 
machine, a blade coating machine, a roll coater, a gate roll coater, and a bar coating machine, can be 
used suitably. 

[0036] As for the amount of coating of a surface coating layer, it is desirable that they are two or 
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suitably with the well-known beating machine, non-wood fiber, a loading material, and the raw 
material that mixed various chemicals in water. 

[0043] Moreover, a film is the sheet-like ingredient which added other loading materials and 
chemicals if needed, and carried out lamination of the organic resin, such as a viscose, acetate, 
polyethylene, polypropylene, a polyvinyl chloride, polystyrene, nylon, polyacetal, a polycarbonate, 
and polyethylene terephthalate, by well-known methods, such as a melting extrusion process, the 
calender method, the extending method, and the melting casting method, and the so-called synthetic 
paper also goes into these criteria. 

[0044] Furthermore, with a nonwoven fabric, fiber, such as wood fiber, a cotton, rayon, polyethylene 
terephthalate, an acrylic, acetate, nylon, and polypropylene, is used as a raw material, and it is made 
the shape of a sheet with well-known methods, such as the span bond method, a paper-making 
method, and dry process using a carding machine or a garnetting machine. 
[0045] 

[Example] Beating of the raw material pulp which consists of the [manufacture of base material] 
bro ad-leave d-tree-bleached-kraft-pulp 80 weight section and the needle-leaf tree kraft pulp 20 
weight section was carried out to 400mlC(s).S.R, and the base material of basis-weight 105 g/m2 
was obtained with the conventional method using the Fortlinear paper machine using the pulp which 
added and prepared the clay 10 weight section, the sizing compound 0.3 weight section, and the 
sulfuric-acid band 2.0 weight section to this. 
[0046] [Example 1] 

The coating liquid which consists of the <organic loading material layer> hollow organic loading 
material (trade name "low PEIKU HP-91", loam, and product made from HASU) 100 weight section, 
the phosphorylation starch (product made from trade name ,, MS#4600 ,t Japan Food processing) 5 
weight section, and the styrene-butadiene latex (trade name "Pori Lack 750", Mitsui Chemicals, Inc. 
make) 15 weight section was prepared, it becomes amount of coating 2 g/m2 about this coating 
liquid using a wire bar coating machine ~ as ~ a base material ~ coating ~ it dried. 
The coating liquid which consists of the <surface coating layer> composition amorphous silica 
(trade name "fine seal X-37", Tokuyama make) 100 weight section and the polyvinyl alcohol (trade 
name "PVA-110", Kuraray Co., Ltd. make) 40 weight section was prepared, it becomes amount of 
coating 5 g/m2 about this coating liquid using an air knife coating machine — as — the above- 
mentioned organic loading material layer — coating — it dried and the record sheet for electric 
coagulation printing was obtained. 
[0047] [Example 2] 

The coating liquid which consists of the <organic loading material layer> hollow organic loading 
material (system by "NIPOL trade name MH 5055" Nippon Zeon Co., Ltd.) 100 weight section, the 
phosphorylation starch (product made from trade name "MS#4600" Japan Food processing) 5 weight 
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record sheet for electric coagulation printing was obtained. 

,„i.T ao H il migh. become amount of coaling 2 gfai2. 
p„p.md in .he base malenal so ,ha, m g ^ ^ . s „ ow 

«. coming linuid * — — J ^ ^ ^ , ho polyvioyl a ,„ ho , (ltade 
obtained. 

[0053] [Example 8] rial Uy< ,, was 

Like .he <orga„ic loading ma.e.ial layo example t, tta organ.. . g 
prep „ed in .he base ma.e.i.l so ~ » migh, become amount of cc^ng *m2 ^ 
m coafing liquid which consis.s of .he <su,fac. co«ng m weight 

ottai „ e d „ad, name "Snow „ PS-M" and "-^^^ J, ,0 weigh, 
secion, and .he po, y vi» y , a.enho, (,m* ™^ ■* I „a,i.g Uquid using an * 

— - ™T " 7" "I l-* *« -• — - « - - - Kc ° ,d 

knife coaling machine - as - an organic loa & 
sheet for eleel.ic coagulation printing was obtained. 

[00541 [Exnmple 9[ ^ ^ , ay „ „ as 

Uke .he eo.ganic loading mater.al layer> p 

pt ep„ed in the base nvderirdso. ha. i, migh. become amount ofco.Ung 2g/mZ 
Soaring liquid which consists of the — ^ —iou, !00 

,„.di„g material (produc. made .mm rr.de name MOB » » ^ 
weigh , seCion and the polyvinyl alcoho, <Oa* name ; ^ J ^ 

-Sh—onwasp repamd. - - » dried and rhe 

air knife coating machine -- as - an organic 

record sheet for electric coagulation printing was obtained. 

[0055] [Example 10] material layer was 

Uke the <organic loading material layer> example 1, the organic g 
prepared in the base material so that it might become amount of coating 2 g/m2. 




The coating liquid which consists of the <surface coating layer> styrene -acrylic organic loading 
material (trade name "AE-863", Japan Synthetic Rubber Co., Ltd. make) 100 weight section and the 
polyvinyl alcohol (trade name "PVA-110 M , Kuraray Co., Ltd. make) 7 weight section was prepared, 
it becomes amount of coating 5 g/m2 about this coating liquid using an air knife coating machine -- 
as — an organic loading material layer — coating — it dried and the record sheet for electric 
coagulation printing was obtained. 

[0056] In the [example 1 of comparison] example 1, the direct surface coating layer was prepared on 
the base material, and the record sheet was obtained. That is, an organic loading material layer was 
not prepared between the base material and the surface coating layer. 

[0057] In the [example 2 of comparison] example 4, the direct surface coating layer was prepared on 
the base material, and the record sheet was obtained. That is, an organic loading material layer was 
not prepared between the base material and the surface coating layer. 

[0058] In the [example 3 of comparison] example 5, the direct surface coating layer was prepared on 
the base material, and the record sheet was obtained. That is, an organic loading material layer was 
not prepared between the base material and the surface coating layer. 

[0059] In the [example 4 of comparison] example 6, the direct surface coating layer was prepared on 
the base material, and the record sheet was obtained. That is, an organic loading material layer was 
not prepared between the base material and the surface coating layer. 

[0060] In the [example 5 of comparison] example 7, the direct surface coating layer was prepared on 
the base material, and the record sheet was obtained. That is, an organic loading material layer was 
not prepared between the base material and the surface coating layer. 

[0061] In the [example 6 of comparison] example 8, the direct surface coating layer was prepared on 
the base material, and the record sheet was obtained. That is, an organic loading material layer was 
not prepared between the base material and the surface coating layer. 

[0062] In the [example 7 of comparison] example 9, the direct surface coating layer was prepared on 
the base material, and the record sheet was obtained. That is, an organic loading material layer was 
not prepared between the base material and the surface coating layer. 

[0063] In the [example 8 of comparison] example 10, the direct surface coating layer was prepared 
on the base material, and the record sheet was obtained. That is, an organic loading material layer 
was not prepared between the base material and the surface coating layer. 

[0064] The ink coloring concentration when performing solid printing of black to each record sheet 
with the electric coagulation printing machine made from ERUKOSHI about the above examples 1- 
10 and examples 1-8 of a comparison, Ratio contact when asking from the liquid absorption curve of 
the pure water by the dynamic scan liquid absorption meter "KM350-D1" by Kyowa elaborate 
incorporated company on which it got wet and the pressure of 40kg/cm2 was put with the specular 
reflection mold smoothness sensor by time amount, the absorption coefficient, and Oriental energy 



m achine „ed company - - — -» * — ° f ' i8h ' ' — 1 

of 0.5 micrometers is shown in Tfcble 1. . . Macbet h color 

,0065, Hern, I* coloring co„ce.„.,ion is .he — va,ne M-i by .he Macbe.h 

checker. 
[0066] 
[Table 1] 



conrias, with a» example 8 and .he example ' „ „ f , comp arison 

example 7 ot » comparison, and conttas. wi.h an example 10 and .he example 
mayshow,highinkcoloringconcen.ralionwiUbeob.»ined. .Randan 
^ ,2 „. ho..- o,.nic ,o,ding ms.eri.l is nsed so ,h„ conUas. w..h — »d 
Lmple 3 may show, highe, ,„io con.ac, and inh coloring concen,,a,,on w,l. he oh.a.ned. 

IT', of .he .nvenrion, As expUined shove, esing an e,ec„ic coagnUrion priming machine .he 
'IT, Z 2 in Jnrion is L* , ,ep,odnee ,e image o, high ,n k coloring »_ 
Han he nsed effecrive in va.ions prin.ed maua,, snch as a n.wspape,, a maga.ne, a pos.e,, 
business fo.m torn, and a pos,ca,d, and varions pnblicahons. 
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©fB®->— K . 

#!{,^5in»WU5SUWT, 5 m 

1 /m ! s " 1 ' ! ULt> iERWai^SflEthl? 40kg/c 

CD**** 4 0 XBLhT?***** 1 Ke*©«IS*B 
[0 0 0 1] 

±icmM©x^. Bfe^A^^s-f *->>«&i"'f>* 

[0 0 0 2] 

[£*©«*] *»«BHl»Jffi»-HbTtt. *B^fFm 30 
3 8 9 2, 6 4 5^, HS64. 5 5 5. 3 2 0f, R 
^4, 7 6 4. 2 6 4^. «r3l¥ 4 - 5 0 4 6 8 8 

;U75>. -tf7^>- *"K-f>. *>x>. #'J7?'J 

(ktb .j^. ift*;w>9A, *ft*«J">A. *<fc- 40 

[0 0 0 3] «^S@9lW]ft«**M/«ttt*ft*«^T© 



[0004] ^%mmwmm^mvftmm<om^ 

\t S8ffl©#S¥4-5 0 4 6 8 8^(C#b<IBm^n 

Ktstff^i, coBiitftisn. ^n^n 

-f y z 3 > * #w«*w * 

-r. Mi«0©^n-^^t'^w ,;:ia<£b> 

[0005] in±i:s. 7i,xa-*5*«ffi*an 

T*>9. ^©|i^r B t H~fBi§->--l-6^£2tt3. bfc 
XD-^5tiiiriffl-^Ett- 30~50kg/ 

T ^ij-->^gB7T^u---->£'£*i-< 

I0I0 6] ^©EPMffiS. * 

3 nKftb&MJ ©f'J&te*^- fie*©WM*^ t;: 
fc&fcQ©lBttC£»*»fc«B® ffl ^* , * l/< **'' 1 



■C* 6 • »«: * WW* *M * fc*®**"*™** «» 
[0 0 0 7] Sfc, Jl)iiaHi#J«*M*fc* <0 * fliRM 

[0008] ^ ibizmfmmmm^m^tcwmm^ 




( 3 ) 



[0009] fli^ssw»ifecffifcns«ffe?fijtt, 

f!ET$><9. «a*na-f H©»tt. IftS («7-f 

©jet*. *.&2£mimc-T?&v, 

-5. 

[0 0 10] £t±©«fc, «^»HEP»iJStt^3l5©^JSiJ 

[0 0 1 1] #389!**tt, m«»@EP8'Jtwjg-rslHg 20 

h£t$HB¥l 0-13109 l^TlfSgLfc. #C 
y )Vts 5 - <©m^^@ EPJS'Jffl IB® h ic * «r 

tlSJBn^W** 1 5 5 U#£TF> 10ml/ 
m* s _1/2 ^±. IE£*riJ¥*tKH"e4 0 k g/cm ! <Z> 
EE* 0. 5 MmW^STfiteLfct^WStt 

s$W4 0 %&±T£>3;i ££HB*L;t. 

[0 0 12] S&ai^-f &IJBtt*R4:a 
««dt^5ttt). «*»©Jt*s#WR 1 0 OfiSffiK:** 
IT 1 0~6 OfiMSB. fr-3&T.mn<Dl&1imv>¥-i%\k 30 

i$©ifta#4 Oml/100 gR±Tab-5^<h$*b 
fc. 

[0 0 13] *^BJ##«, *&t«WSji«>, 

#HB¥ 1 0- 1 3 3 9 1 CSSlfc. ^©gftt LT$ 
St. 8HS->— h^^¥W3 0 OfJ>W±T&£ 

[0 0 14] 

[BW#a?ftb«fc'5iT*HUB] #3fi9itt, 40 

«HBl«l«©e»->-h«ll«f 
[0 0 15] 

[0 0 16] -r&t>%*58WO*«*HBP8iJffl©E»i' 
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[0017] ±e*M«ttji 

[0 0 18] ililitro«f4!t £j*#l&K->'J 

[0 0 19] ±E©«»8BBJWJfflE»i'-h©. MAS 

Ma 1 5 5 »J «>RT. KCtKftld: 5 m 1 /m 1 s " 1 ' ! Ek 
±. jER»S¥»*thT?4 0 kg/cm* Offi**3^W 

[0 0 2 0] 

-Ti'UD-h'JMl^ft:. 7,9 L l/>-7vUMl 
'J 7"at!l/ 7?ij;MtfK. Jtefbtf— ^ 

[0 0 2 1] #**&tt!W4K:**iFS»;:£»L-*-r< 

E*->- h^SDEE^^^n^^. ES^-hOilSV^W 

[0 0 2 2] £ y va >tt£<kCipSj±£-&&C<i©Ti* 

5~6wm, i&^lMlCO. 5~0. 9 fgOSJW 

[0 0 2 3] +2S«ljS**'r*W«*»tt. 

[0 0 2 4] Jg3£5!ltt. ttttttttl 0 OSMlCttLS 
~2 o oaftgp<D^inf<kti. 3aSSP*«T&-5£^ 

[0 0 2 5] &©#»«;BT*. WAHW 

<M. *"tf-f>. NR. SBR, NBR. 7 '*MJ 
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[oo2 6] GmmmmitGmm&tmwmfrzffi&c.z 

[0027] #**»ii»c#ffl$n*«t**»»wtt. * 
rflMk?-*>. £jS*MMT>U#, =iD-r^;u-> 10 

^-Y-f K jg^-V-f h***#tf otitis. 
[0 0 2 8] ±IB3J**»»-r 
-SfcJ&tCttO. 5 g/m , i^X&ftfcf-H}-T<&-5/4*. 1 

[0 0 2 9] £EBl»tt*f*i«»aA*&«JSSn 

[0030] mffimxmiz&mznzmmzfc, w 
->£a, TkSHkr^s^A, Tjus^-vOk na^ 

TkSHkT^s -^a. 7;U5:>-v0k hd<^7 30 
[0031] «FC->u* 4 /;n&«fflTa*^. ESttran 

!f$LK £e>fc0?$L^im<hLT. Sf 10-5 0 
nm<Di$^r3D<^;i/->U^J^fi$ 5 0~4 0 0 nm© 

)V*y>7V7,mz%£G;\sfc%<n&mjZ>Z\t 40 

0 3 1 3 4^«CP8**n&irj£T«iST?#'6. 
[0 0 3 2] *B»XJiCtt4>»0*3iffll*««fflT#, 

*:<D$E&®. *if-f>, NR. SBR. NBR, 7i"J 
[0 0 3 3] ClcDfS. *»1 0 0 *SS5K» 50 
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LT3~6 OSft^ffl^^.tl-5. 3fil:gP*rS-e«^M 
[0 0 3 4] *ttS*£fJI, *®aiJi©&I*©M«l:: 

[0035] mwzitmmmmm. mwmxmnmizm. 
xl, tn&ttSWwpra'bL.oaH-Hc&iTSs. 

fCfgtLt, I7-H7H-^- ^7t'73- 

[0 0 3 6] iI|IlO|IiH2g/cm'H±T 
»*d£tf*#3:UK, lll*'2g/cm'*ifj55 

[0037] «±©*HftiBs*r«*»)Bo±caatt 

n**nRfM56< 1 5 5 U %PUT. 5ml/m 
' s-'"eUi, IEfi»S!¥»«ffl-T4 0 k g/cm'©£ 

[0 0 3 8] *fE0J^6«. ^UXl — ^D7h©in 
P*Mt.£»JR«»K.rt«. IH^D-f H©E»>'— h'v 

IRWU 5 3»J»6tT-e**4:«H3n-f K<tfiH&->-h 

te¥^tt^»T-$>-5. StMW5m 1 /m' s 

PAN TAPPI NO. 51-87 C/U*l 

[0 0 3 9] — BJJSdNflcHgiT'WXP-^ffl-Cr: 
•y7"$tlfe<!:^3 0-5 0 k g/ c m©zi-y -fmifii}^ 

iE5*tif »M*ffl^T4 0 k g/cm' 
CDS^j^AHtjgSO . 5 Atm^^-effiteLiti^Wfil 

it* toHfcst^fin^** c t * 5^*. »mm&4 

[0 0 4 0] CCDcfcp(CLT#enfclB@->— hfCtt. 
&£©¥»fkfflH*a:itifiT££fcplfl6T?»*. ^©J; 




( 5 ) 



[0 0 4 1] *3BW©a*ltlxTtt. y-oii*. 

m> «. ^itffc&wrr*. 

[0 0 4 2] *58WO**ffcttffl*tl*iKi:tt. ^»<D 
&ffllgp D p£*(::®£b;t^£. Aff&JKttt>P!«UMK 

[0 0 4 3] Sit. 7^1UA<fcte, k'X3-X, 7tf 10 

-K *ui?i/>. ^u^Dtfux tfijlflsfcrx 

-#*-K #Ux^U>5^7*U-hfc£<D#*S8J 
Iff LIB US, *U>^-i5fc. MIKItlA:£ 

[0044] $<b\z, 7pmiiit.it. **tmm, 

>. 3>, #'Jlfl/>fl/7^1/-K 77'J 

11/. K t-fPX #'J7*DfcrW'>fc£©ll|fc 20 

[0 0 4 5] 

[*J&0iJ] j£*«f^57h/^8 0 

n^4 0 0mic. s. f. cnpflpu cintc? u- 

-1011*. D-'fXWO. 3«fig|5. H/t>H2. 
011»€HOATiI«L&«»S«^T*IB»IIIS«S« 
fflLT^?*(C<kO^*l 0 5 g/m ! ©S**£t#7c„ 30 
[0 0 4 6] [£10tj 1 ] 

- 9 1 J , D-AT> KA— 7. (t*) S) 10 0fiS9$ 
t'J>g?XX^;Ht®f» ((§)£.£ TMS #4 6 0 01 . 
B#ftfiiniX («c) Si) 5fiftgB. 7sWs--f9 s J3- 

>7f7^x (is« r#u^-y^ 7 5 0i , 
(tt) 8) 1 5 5 Lfc. 

m* tfci.fc'SfcStt^lX. felbfc. 
<«iBlH>*j«*»l^U* (Wa^ r7 7-f>y 40 
-1UX-3 71, h7irv (Mc) 1) 10 0fi«gBi# 
U tfxiUTJlo— 1U (iSiS£ rpvA-1 lOj , i75 
1/ (MO 83) 4 0figj&^£ft£&X&£§B33L.fc. CI 
OiI)g£x7t-f 73-^-5ffifflbTiIi5 g/ 

[0 0 4 7] [ jUJStfiJ 2 ] 
<W«*»l>«f>ffi#««tt (iSp D p£ TNI POL M 
H5 0 5 51 . H*-K*> <*) 33i&) 1 0 OBffiSBt 

■J >lx*r-;wdR» rMS#4600j.B so 
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*Ap d p1)0I (**) Si) 5 MSB. Xfl^>-73'yl> 
(jtBA« r#U9v^ 7 5 0j . H#<k^ 
<«0 S) 1 5!l«*»6&«!l!fcmbfc. ^co 
ll«*7-f -V-Zt-n-^-SttfliLTlIlB g/ 

<*H1XH>*1W 1 iPIi;iX«*x7^-f 73- 

i^ii. ttii/Tmii9Mjaoei'>- h til 

[0 0 4 8] [^ffi«SJ 3 ] 

<mmmmm>mmmn (m&% r^ D ^^-iu2 0 4 
-sj . «*) ») i o oifi«£#u b*-;u 

711/3-;i/ (sa* rp VA- 1 1 7 j . 9=5V (MO 

si) i oiiafc0>5ft«ixieMSUfc. c©iim 

<^Smx/f 1 iRIUlX«*X7^-f 73- 

[0 0 4 9] [3li60*J 4 ] 
<#iW»i>*I«liPlii:lT. ffeXfi2 g/m 

<^ffiiii>^--7'f h (^p d p« r7;i/S^-y;u- 5 

2 0j . BSftflf (ft) 83) 10 0llfB&tfLJ£ 
-)V7)V3—)l rpvA-HOj , 

(*) S3) lO«M4>645ftli*«SLft. JI© 
lIUl7t-f73-^-&fffltTiI15 g/m 

W1©B12/-Hfc»ifc. 

[0 0 5 0] [£1M 5 ] 
<#«««I>*1« 1 iWit LT. 1112g/m 

<*ffillB>*»fl:7',H/5x££ (1A« I7vfs>? 
■i h H - 4 2 J , BH?o«X («E) 83) 1 0 0 fifigp i 
#'J \f.-)V7)VU—)V rpVA-1 1 0j . C 

51/ (M0 83) 3 0lM»6itc«iIfttmi/fc. 

/m' t&*«fc5»C*«ll»l'slX. ttl. 7-/1- 

&. 

[0 0 5 1] [HSS0iJ 6 ] 
<#H»l>Sll«liH«fcbT. IH2g/m 
1 itt*±"5fc»tt^#«*»lftRW-fc. 

5 2 0j . BUt^Il <H0 83^iD^5aabTSaSL 
fc) 1 0 OSlSBt^'J \d—)\>7)Vi-)V (iSip D p« rp 
VA- 1 1 0i . (M0 83) 1 01fiH5a»e&S 

Hil£S««L-fc. u©|I^i7t-f73-^-^ 
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[oo52] immm i ] 

<W«*WJB>*lfi«lld:ig«»cLT. Ili2g/m 

<Sliil>3D-fyji/y'jA («D a p=S r7/-f7 

Cj . a&it¥xm (4ft) 8?) 10 0««*£# 

y (Sp a n« rpvA-iioj.*? 

1/ (HO $2) 1 011ff»&ft«ftIIR«Ml/fc. C 

©iil&irt-f y^-f-z&m itiii 5 g/ 

EPMfflOEiSv'- h£#fc. 

[0 0 5 3] [USSCT 8 ] 
<W«*»JB>*ifi0iJ 1 tmUizLT. 1112g/m 

PS-MJ . BMbflf («c) «*JPj»»abT»fc 
t><z» i o oaftgpi^u b*^;P7;prj-;p (ga« 

rpvA - i i oj . tvv (t*) ss> i oaagg^e> 

-^ffflLTiI15 g/m ! tft*±5l:|fi*»l 20 

[0 0 5 4] [*SS0tJ 9 ] 
<***»«>*M5W 1 .hflflHcLT. Sift 2 g/m 

tf--^7 9 Oj . 'V** h^fig (t*) St) 10 011 

¥=.)\,T)m-)\, (m&>%> rpvA-i i 
oj . ?7i/ («e) ss) i ossttfr&ftsftxjgepi 

Ift5 g/m ! if^i^CWIWlAll, S£j®L 30 

[0 0 5 5] «M#J 1 0 ] 
<#«***B>*;«0i| 1 £H*Kll,T. III2g/m 

TAE- 8 6 3J . B*-&fi)c=i*A (#0 SS) lOOfiffi 

»t#'j^;i'7;i'3-^ (KffiS rpvA-i 1 
oj . i?5i/ («c) S3) 7S«»**e>fr*ax«£iw« 

Lit. ^fflIIi5l7t-f7 3-^-5ffflLTII 
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15 g/m 1 iftSi^CtaWi'vtl. KdlT 

[0 0 5 6] [JtK«RJ 1 ] 9tmm 1 K*«f»T, S«±»C 
it»«iiiaxB*S8»tE»>'-hS»fc. -rts.t>%. * 

[0 0 5 7] [tt«M2] j»«4lC*WT. **f±K 

[0 0 5 8] [tfctt*|3] SHS«5iC*V»T. »*t±C 

[0 0 5 9] [tfc^J4] HJS0iJ6tC*5UT. S**±tC 
tt»*®ax«*l8ttaBfik'>-h*#&. -Tito's. * 

[0060] itttsm 5 ] mmm 7 kjbut, mm±.\z 

[0 0 6 1] [JtKM6] *M0t]8fCi3^T, 3S*t±fc 
itt»*iiiaxJB*a2WE*S'-h*#fc. Tttfcti. S 

[0 0 6 2] [Jt^J 7 ] HlMtKJ 9 SttXC 

«£*®axJBi:©W»r«-**»**l9:W«c*»ofc. 
[0 0 6 3] [VcMm 8 ] *SSC«J 1 0 fcfctvt. »*T± 

s# t. Usui ion i:#«*»i*swa*> ■? 

[0 0 6 4] EUi©£ jgfll 1-10 itt£:0ij 1 ~ 8 IC 

our, x^3-->-a«©tt»«Hi?JW«-p&ee-> 

ft, ftfdWXttSC^tfcBOl&ttjtSEiRStffl- TKM3 5 0 
-Dlj »cJ:Stt*©»ttfl»*>e>#»5ft4fflftli#M 

40kg/cm , ©E*JW«fiO. 5<tm03t*T 
«J6 Lfc 1 

[0 0 6 5] CdT*. -f V^fgfeigftteV^X&Si* 
5 - ^ x y # — T«£ b *«T * 4 . 

[0 0 6 6] 

[|gl] 
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( 7 ) 
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( - 'J f!J>} 


(ml/mV 1 ) 


(%) 


<< > ^ %feiftfi 


1 


7 


1 4 


5 3 


1 . 4 2 


££Bfc#|2 


7 


1 4 


5 3 


1 . 4 2 




7 


1 4 


5 0 


1 . 4 0 




6 


1 5 


5 0 


1 . 4 2 




7 


1 4 


5 3 


1 . 4 2 




8 


1 6 


5 2 


1.42 


H!6017 


8 


1 5 


5 2 


1.42 


H$6f?!8 


7 


1 6 


5 2 


1.42 


9 


8 


1 4 


5 0 " 


1.41 




8 


1 5 


5 0 


1.41 




7 


1 4 


4 5 


1 . 3 3 




6 


1 5 


4 5 


1.33 


Jt«*013 


7 
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